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(54) Cased coil spring producing apparatus 

(57) A cased coil spring producing apparatus (1) 
comprises a coil spring producing mechanism (3) for 
forming coil springs (2); a conveying mechanism (7) 
including a conveyer (4) for conveying the coif springs 
fed from the coil spring producing mechanism; a hard- 
ening-and-cooling mechanism (8) for hardening the coil 
springs and cooling them; a sheet feeding mechanism 
(10) for double folding a sheet (9) and feeding it; a com- 
pression-and-insertion mechanism (11) for compress- 
ing the coil springs and Inserting them in the double 
folded sheet; a banding mechanism (12) for bonding the 



double folded sheet inserting therein the coll springs 
together; and a coil spring arraying mechanism (13) for 
changing position of the coil springs inserted in the 
sheet, wherein the conveyer of the conveying mecha- 
nism includes coii spring supporting members (5) 
aligned in two or more rows rising upwardly therefrom, 
and wherein a sorting mechanism (6) is provided for 
sortably distributing the coil springs fed from the coil 
spring producing mechanism to the coil spring support- 
ing members. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to an apparatus 
for producing the so-called cased coil springs for use in 
mattresses and chairs which are cased in casings 
(bags) which are successively formed in a pocket form 
from a sheet of a non-woven fabric or a cloth. 



Description of the Prior Art 

[0002] A conventional type of cased coil spring pro- 
ducing apparatus is not equipped with any hardening 
device for hardening the coil springs, and thus it has the 
problem of the produced coil springs being weak in 
resiliency and thus has a durability problem. To elimi- 
nate those problems, an expensive, oil-tempered, wire 
rod is used in forming the coil springs, but since the oil- 
tempered wire rod has a strong resiliency, it takes much 
time and labor in forming the oil-tempered wire rod into 
a coiled form thus reducing productivity and thus 
increasing manufacturing costs of the coil springs, com- 
bined with the expensive wire rod. 
[0003] The formed coil springs are put into a com- 
pressed state and then are inserted in the casings. In 
putting the coil springs into the compressed state for 
insertion, a large-stroke cylinder rod having at its tip end 
thereof a circular compressing plate has been generally 
used. The coil springs, after thrown in cylindrical guides 
to be in a vertical position, are each compressed with 
the compressing plate from above by a force of the cyl- 
inder rod and then pushed at an outer diameter portion 
thereof to be inserted in the casing. This conventional 
way however involves the problem of low productivity, 
because the feeding of a next coil spring cannot be 
done until the compressing plate is raised up. 
[0004] In addition, since the coil springs thus formed 
are all the same in repulsion, when rows of cased coil 
springs are linked to form a mat or equivalent, the 
resultant mat or equivalent cannot have a partially differ- 
ent repulsion. 

[0005] To solve these problems, the applicant previ- 
ously proposed a pocket coil spring producing appara- 
tus (US Patent Publication No. 5,740,597, 
corresponding to the Japanese Laid-open Patent Publi- 
cation No. Hei 9(1 997)-1 73673). The proposed appara- 
tus has however the disadvantage that when the 
production speed of the pocket coil spring producing 
apparatus is increased for increase of productivity, the 
coil spring pr educing mechanism will show a tendency 
of errors in cutting of the wire. !t also has undesirable 
tendencies of delays in hardening and conveying and 
compression and insertion of the coil springs formed in 
the coil spring producing mechanism and of mistakes in 
the process of laying down the coil springs as com- 



pressed vertically in the sheet casings or bags to their 
horizontal position. 

SUMMARY OF THE INVENTION 

5 

[0006] The present invention has been made based 
on the applicant's previous proposal, with the aim to 
provide improved productivity and provide a high-grade 
mattress or equivalent having a partially different repul- 
10 sion. 

[0007] To accomplish the above objects with effi- 
ciency, a cased coil spring producing apparatus accord- 
ing to the invention comprises a coil spring producing 
mechanism for forming coil springs; a conveying mech- 
15 anism including a conveyer for conveying the coil 
springs fed from the coil spring producing mechanism; a 
hardening-and-cooling mechanism for hardening the 
coil springs and cooling them; a sheet feeding mecha- 
nism for double folding a sheet and feeding it; a com- 
20 pression-and-insertion mechanism for compressing the 
coil springs and inserting them in the double folded 
sheet; a bonding mechanism for bonding the double 
folded sheet inserting therein the coil springs together; 
and a coil spring arraying mechanism for changing posi- 
25 tion of the coil springs inserted in the sheet. 

E0008] It is preferable that the conveyer of the convey- 
ing mechanism includes coil spring supporting mem- 
bers aligned in two or more rows rising upwardly 
therefrom, and also a sorting mechanism is provided for 
30 sortably distributing the coil springs fed from the coil 
spring producing mechanism to the coil spring support- 
ing members. 

[0009] Preferably, the coil spring producing mecha- 
nism comprises a device capable erf changing a pitch of 
35 each of Goil springs formed in the process of forming the 
coil springs. 

[001 01 It is also preferable that the coil spring produc- 
ing mechanism includes a cutter for cutting a wire of the 
springs successively formed into a coil form, and the 
40 cutter has a cutting edge and a separation pawl for sep- 
arating a terminal end of an earlier coil spring from a 
leading end of the next coil spring before the cutter edge 
goes into action and is so structured as to be movable 
between an operating position of the separation pawl 
45 and an operating position of the cutting edge, 

[0011] Preferably, the coil spring producing mecha- 
nism is so structured that the coil springs can be 
changed in pitch by a wire guide member being 
changed in position while a terminal end of an earlier 
50 coil spring is separated from a leading end of the next 
coil spring and/or while a wire is formed into a coil form. 
[0012] Further, it is preferable that the compression- 
and-insertion mechanism comprises a compressing 
member for compressing each row of coil springs by 
55 pressing from above; a driving mechanism for driving 
the compressing member for the pressing of the coil 
springs; and a carrying member for carrying the com- 
pressed coil springs to a shoot guide. 
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[0013] Desirably, the coil spring arraying mechanism 
is composed of rotating blades having an action to slant 
the compressed coil springs in the sheets by pushing 
the coil springs at the upper portions thereof and an 
action to lay the slanted coil springs down to a horizon- 
tal position to array the coil springs in order. 
[0014] It is preferable that the sheet feeding mecha- 
nism is so structured that at a sheet fold-back portion at 
which the sheet fed from a sheet roll is folded back or in 
proximity to the sheet fold-back portion, the sheet is 
folded approximately half of the width of the sheet at a 
first folding portion and further this folded part of the 
sheet is folded at a second folding portion at an angle of 
generally 90 degree with respect to the first folding por- 
tion so that the folded part can be laid over or under the 
part of the sheet folded at the told-back portion. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] 

FIG. 1 is a skie view of the whole part of a spring 
producing mechanism of a cased coil spring pro- 
ducing apparatus according to the invention; 
FIG, 2 is a schematic front view of the cased coil 
spring producing apparatus according to the inven- 
tion; 

FIG. 3 is a front view of part of the spring producing 
mechanism of the cased coil spring producing 
apparatus according to the invention; 
FIGS. 4-7 are schematic side views, each showing 
the process of forming the coil spring and the proc- 
ess of moving a movable cutler with a separation 
pawl in the coil spring producing mechanism 
according to the invention; 

FIG. 8 is a perspective view of a working portion of 

the separation pawl of the coil spring producing 

mechanism according to the invention; 

FIG. 9 is a front view of the sorting mechanism and 

conveying mechanism in the coil spring producing 

mechanism according to the invention; 

FIG. 1 0 is a plan view of a part of the sheet feeding 

mechanism according to the invention; 

FIG. 11 is a partially cutaway perspective view of 

the coil spring arraying mechanism according to the 

invention; 

FIGS. 12 and 13 are sectional views of the coil 
spring arraying mechanism according to the inven- 
tion, each showing the movement of the push-down 
plate and change of the coil spring; and 
FIGS. 14 and 15 are sectional views of the coil 
spring arraying mechanism according to the inven- 
tion, each showing the movement of the rotating 
blade and change of the coil spring. 

DETAILED DESCRIPTION OF THE EMBODIMENT 

[001 6] Referring now to the accompanying drawings, 



an example of the preferred embodiment of the present 
invention directed to a cased coil spring producing 
apparatus will be described below, it is to be under- 
stood, however, that the scope of the invention is by no 

5 means limited to the illustrated embodiment. 

[0017] FIG. 1 is a schematic side view of a cased coil 
spring producing apparatus and FIG, 2 is a front view of 
the same. Numeral 1 in the illustration shows the 
entirety of the cased coil spring producing apparatus. 

io [0018] The cased coil spring producing apparatus t 
comprises a coil spring producing mechanism 3 for 
forming coil springs 2 from a wire; a coil spring sorting 
mechanism 6 for alternately distributing the coil springs 
3 fed from the coil spring producing mechanism 3 to coil 

15 spring supporting bars 5 embedded in two rows in a 
conveyer 4; a conveying mechanism 7 including the 
conveyer 4 for conveying the coil springs 2 fed from the 
coil spring sorting mechanism 6 with their supported by 
the supporting bars 5; a hardening-and-cooling mecha- 

20 nisrn 8 for successively hardening the coil springs 2 and 
cooling them by blowing in the process of conveyance; 
a sheet feeding mechanism 10 for feeding a double 
folded sheet 9 in which the coil springs are inserted; a 
compress! on-and-insertion mechanism 11 lor simulta- 

25 neously compressing a plurality of coil springs 2 as 
hardened and cooled and inserting them in the double 
folded sheet 9; a bonding mechanism 12 for bonding the 
double folded sheet 9 inserting therein the coil springs 2 
together, to form generally rectangular sheet casings or 

30 bags for casing therein the coil springs 2; a coil spring 
arraying mechanism 13 via which the coil springs 2 
compressed vertically in the sheet bags are laid down 
longitudinally of the casings so that the coil springs can 
be presented in an array and be treed from the com- 

35 pression; and a control mechanism 0 for controlling the 
whole mechanisms in association with each other. 
[0019] The respective mechanisms will be explained 
with reference to the producing process of the coi! 
springs. 

40 [0020] In the coil spring producing mechanism 3, as 
shown in FIG. 3, after a warp or distortion in a wire 14 
fed from one side of the coil spring producing mecha- 
nism 3 is corrected by correcting means 15, the wire 14 
is fed through a wire guide 16 to a round tool 18 via a 

45 pair of wire feed rollers 1 7 and is formed into a circular- 
arc form thereat. Then, the wire 14 formed into the cir- 
cular-arc form is pressed at one end thereof by a pitch 
tool 19, to be formed into a coil having a prescribed 
pitch. The pitch tool 19 also acts as a device for making 

so changes in pitch and height of the coil springs. 

[0021] The change in pitch of the coils thus succes- 
sively formed are made by an operating shaft 23 being 
rotated by a pitch adjuster 23a which is shifted sliding in 
contact with a profile (a cam surface) of a pitch adjusting 

55 eccentric cam 22 which is assembled to a shaft 21 rotat- 
ably pivoted by a frame 20 of a part of the coil spring 
producing mechanism 3. 

[0022] When the shaft 23 is rotated, the pitch tool 1 9 
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is swung back and forth {as viewed in FIG, 3) in associ- 
ation with the rotation of the shaft 23, to change a press- 
ing force of the pitch tool 19 to the wire 14. 
[0023] When the pressing force of the pitch tool 1 9 to 
the wire 14 is strong, the coil spring 2 will have a large 
pitch, as shown in FIG. 4. and when the pressing force 
is decreased, the coii spring 2 will have a small pitch or 
zero pitch, as shown in FIG. 5. 

[0024] When the pressing force of the pitch tool 1 9 to 
the wire 1 4 is reduced to zero, the end of the coil spring 
a cut by a cutter 24 as will be mentioned later will be 
located inside of the coil spring. 
[0025] The pitch of the coil springs can be variously 
changed by changing the position of the pitch adjuster 
23a by a cylinder 23b in the course of producing the coH 
springs. 

[0026] The round tool 18 is moved rightward or left- 
ward in FIG. 3 in a swinging manner via an eccentric 
cam 31 which is assembled to a coil diameter adjusting 
shaft 30 pivoted by the frame 20 of a part of the coil 
spring producing mechanism 3, 
[0027] When the round tool 1 8 is moved leftward, the 
coil spring 2 formed will have a reduced outer diameter; 
and when the round tool 1 8 is moved rightward, the coil 
spring 2 will have an increased outer diameter. 
[0028] Thus, when the round tool 18 is successively 
moved during the manufacturing of the coil springs, the 
coil spring 2 of a barrel shape as shown in FIG. 5 or a 
hand-drum shape as opposed to the barrel shape, not 
shown, can be formed with ease. 
[00291 The cutter 24 is disposed at an upper end por- 
tion of the coil spring 2 formed by the coil spring produc- 
ing mechanism 3. 

[0030] The cutter 24 has a cutting edge 25 and an 
integrally formed separation pawl 26, located at the tip 
end portion of the cutter, for separating a terminal end of 
an earlier coil spring from a leading end of the next coil 
spring, as shown in FIGS. 4 to 8. The cutter is so struc- 
tured as to be movable between an operating position of 
the separation pawl 26 and an operating position of the 
cutting edge 25. 

[0031] A cutter operating cam 27 is provided in the 
frame at the side of me coil spring producing mecha- 
nism 3. When the cutter operating cam 27 is rotated, a 
cam slot 28 slotted in the cutter operating cam 27 con- 
trols the cutter 24 to move between a first position at 
which the separation pawl 26 projects and a second 
position at which the separation pawl further projects as 
far as the cutting edge 25 cuts the wire of the coil spring 
2. 

[0032] When the cutter 24 comes near to the terminal 
end portion of the coil spring 2 t the cutter operating cam 
27 is operated to insert the separation pawl 26 in a 
space between coils, to expand the space between the 
coll and the adjoining wire to be cut (See FIG. 8). There- 
upon, the pitch adjusting eccentric cam 22 is adjusted 
so that even when the pitch of the coil spring 2 is 
reduced to zero or less, i.e., even when the terminal end 



of the coil spring or a leading end of the next coil spring 
comes into the inside, or when the cutter 24 is moved 
further to bring the cutting edge 25 into action, the wire 
can be cut at a specified position without errors in cut- 
5 ting. 

[0033] The coil springs 2 thus cut by use of the cutter 
24 are fed from a shooter 32 opening in front of the cut- 
ter to the conveyer 4 of the conveying mechanism 7 
through the sorting mechanism 6 and a feeding guide 
10 33. 

[0034] The coil spring supporting bars 5 f 5 in two rows 
are embedded in the conveyer 4 of the conveying mech- 
anism 7. The sorting mechanism 6 for sortabiy distribut- 
ing the coil springs 2, 2 to the two rows of coil spring 
is supporting bars 5, 5 is provided between the shooter 32 
and the feeding guide 33, as shown in FIG. 9. The sort- 
ing mechanism comprises a cylindrical guide portion 34 
for guiding the coil springs. The cylindrical guide portion 
34 is rotatabiy pivoted nearly at an upper edge portion 
20 thereof, so that a lower portion of the cylindrical guide 
portion 34 is selectively swung between the two rows of 
coil spring supporting bars 5, 5 by a cylinder 35 pro- 
vided under the pivot point of the cylindrical guide por- 
tion 34. 

25 [0035] The hardening-and-cooiing mechanism a via 
which the coil springs 2 fed to the conveyer 4 of the con- 
veying mechanism 7 are hardened and cooled on their 
way to the compression-and-inserton mechanism 1 1 , 
comprises electrodes and a blower 36. The electrodes 
30 are brought into contact with the coil springs 2 at upper 
and lower portions thereof, to pass a current through the 
coil springs 2 from the electrodes so that the coil springs 
can be heated and thus hardened. After hardened, the 
coit springs 2 are cooled down to generally atmospheric 
35 temperature by the blower 36 for sending air to the coil 
springs 2 t before the coil springs 2 are fed to the follow- 
ing a>mpression-and-insertion mechanism 1 1 . 
[0036] The compression-and-insertion mechanism 1 1 
comprises frame shooters 37 to which the coil springs 
40 supported by the coil spring supporting bars 5, 5 are fed 
therefrom when the conveyer 4 turns around at the 
upper turn and the coil spring supporting bars 5 points 
downward, as shown in FIG. 1; plate-ike compressing 
members 38 with which the coil springs 2 fed into the 
45 frame shooters 37 are pressed from above into a com- 
pressed form; a driving mechanism 39 for driving the 
compressing members 38 to rotate and move up and 
down; shoot guides 40 having a cross section like the 
horizontally oriented letter U (FIG. 2) which are provided 
so at lower end portions of the frame shooters 37 and in 
which the compressed coil springs 2 are fitted at the 
side edge portions thereof; and hook carriages 41 via 
which the compressed coil springs 2 held at one end 
thereof by the shoot guides 40 are carried into the dou- 
55 ble folded sheets 9 fed from the sheet feeding mecha- 
nism 1 0. 

[0037] In the sheet feeding mechanism 10, the sheet 
9 fed from a sheet roll 42 of a non-woven fabric in strip 
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form is folded back at one end 43 {at the left side) of the 
cased coil spring producing apparatus 1, as shown in 
FIGS. 2 and 10. in proximity to the fold-back portion 43, 
the sheet 9 is first folded approximately half of the width 
of the sheet at a first folding portion 44 and further this 
folded part of the sheet is folded at a second folding por- 
tion 45 so that the part as folded twice can be laid over 
or under the part of the sheet folded at the fold-back 
portion 43, The angle formed between the first folding 
portion 44 and the second folding portion 45 is generally 
90 degree. 

[0038] The doubled sheets 9 inserting therein the 
compressed coil springs 2 are sealed at their parts at 
the side of the coil springs 2 and at their openings for 
insertion of the coil springs 2 by fusing or adhesive 
bonding via the bonding mechanism 12, with the coi! 
springs kept compressed, and the resultant sheet cas- 
ings are fed to the coil spring arraying mechanism 13 
through sheet feed rollers 46. 

[0039] In the coil spring arraying mechanism 13, the 
coil springs 2 compressed to be in a vertical position tn 
the sheet casings fed through the sheet feed rollers 46 
are pushed at their upper end portions by a push-down 
plate 48 fixed to an air cylinder 47, as shown in FIGS. 2, 
11 and 12, and thereby are slanted, as shown in FIG. 
13, Thereafter, in the step shewn in FIG. 14, the slanted 
coil springs 2 are tapped at their upper end portions by 
rotating blades 50 rotated by a motor 49 to be fallen out 
so that the axes of the coil springs 2 can be oriented 
horizontally (See FIGS. 14 and 15). 
[0040] The air cylinder 47 for actuating the push-down 
plate 48 and bearings 52 of a rotary shaft 51 of the rotat- 
ing blades 50 are fixed to a fixing plate 53, and the fixing 
plate 53 is fixed to an elevating air cylinder 54, While the 
products are fed forward by the sheet feeding rollers 46, 
the push-down plate 48 and the rotating blades 50 are 
put in their raised position by the elevating air cylinder 
54 not to hinder the feeding of the products (See FIG. 
10). 

[0041] The cased coil springs 2 thus formed are 
aligned in row, and a number of cased coil springs in 
row can be bonded to each other at the side wall por- 
tions thereof by application of adhesive thereto to 
thereby produce a spring structure for a bed, for exam- 
ple. 

ADVANTAGE OF THE INVENTION 

[0042] As seen from above, in the cased coil spring 
producing apparatus according to the invention, the coil 
spring supporting members are arrayed in rows stand- 
ing on the conveyer of the conveying mechanism, and 
the coil spring sorting mechanism is provided for sorta- 
bly distributing the coil springs fed from the coil spring 
producing mechanism to the coil spring supporting 
members. This arrangement enables the hardening- 
and-coding step to be effected by two or more at a time, 
even when the production speed of the coil spring pro- 



ducing mechanism is increased. This can produce the 
advantage of producing effectiveness of improvement in 
productivity, without delays in the hardening-and-con- 
veying and in the compression-and-insertion of the coil 

5 springs, as in the prior art. 

[0043] Also, the cased coil spring producing appara- 
tus according to the invention includes the device capa- 
ble of instantaneously changing height (pitch) of each of 
the springs formed by the coil spring producing mecha- 

10 nism in the process of producing the coil springs. This 
enables the row of the cased coil springs to have a par- 
tially different repulsion, thus producing the advantage 
of providing a high-grade mattress having a partially dif- 
ferent repulsion. 

15 [0044] In addition, the coil spring producing mecha- 
nism includes the cutter for cutting a wire, which 
includes the cutting edge and the separation pawl for 
separating a terminal end of an earlier coil spring from a 
leading end of the next coil spring before the cutter edge 

20 goes into action and which is so structured as to be 
movable between an operating position of the separa- 
tion pawl and an operating posiiion of the cutting edge. 
This can produce an advantage that even when the 
pitch is reduced so that the tip end and the terminal end 

25 of the produced coil spring can be located inside, the 
cutting error can be prevented to produce a large quan- 
tity of high quality coil springs with facility. 
[0045] Further, the coil spring arraying mechanism, 
which is composed of the rotating blades having an 

so action to slant the coiled springs compressed to be in 
the vertical position in the sheets by pushing the coil 
springs at the upper portions thereof and an action to 
lay tine slanted coil springs down horizontally to array 
the coil springs in order, can produce the advantage that 

35 the position change of the coil springs can reliably be 
made with simplified structure, 

[0046] The sheet feeding mechanism is so structured 
that at a sheet fold-back portion at which the sheet fed 
from the sheet roll is folded back or in proximity to the 

40 sheet fold-back portion, the sheet is folded approxi- 
mately half of the width of the sheet at the first folding 
portion and further this folded part of the sheet Is folded 
at the second folding portion at an angle of generally 90 
degree with respect to the first folding portion so that the 

45 folded part can be laid over or under the part of the 
sheet folded at the folding portion. This can produce the 
advantageous effect that the sheet for the coil springs to 
be cased can successively be double folded in accord- 
ance with the production speed to automate the steps 

so from the producing of the coil springs to the casing of 
the coil springs into the sheet to thereby produce a fur- 
ther improved productivity. 

Claims 

55 

1 . A cased coil spring producing apparatus compris- 
ing: 
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a coil spring producing mechanism for forming 
coil springs; 

a conveying mechanism including a conveyer 
for conveying the coil springs fed from the coil 
spring producing mechanism; 5 
a hardening-and-cooling mechanism for hard- 
ening the coil springs and cooling them; 
a sheet feeding mechanism lor double folding a 
sheet and feeding it; 

a compression-and-insertion mechanism for w 
compressing the coii springs and inserting 
them in the double folded sheet; 
a bonding mechanism tor bonding the double 
folded sheet inserting therein the coil springs 
together; and *s 
a coil spring arraying mechanism for changing 
position of the coil springs inserted in the 
sheet. 

A cased coil spring producing apparatus according so 
to Claim 1 , wherein the conveyer of the conveying 
mechanism includes coil spring supporting mem- 
bers aligned in two or more rows rising upwardly 
therefrom, and wherein a sorting mechanism is pro- 
vided for sortably distributing the coil springs fed 25 
from the coil spring producing mechanism to the 
coil spring supporting members. 

A cased coil spring producing apparatus according 
to Claim 1 or 2, wherein the coil spring producing so 
mechanism comprises a device capable of chang- 
ing a pitch of each of coil springs formed in the 
process of forming the coil springs. 

A cased coil spring producing apparatus according 35 
to Claim 1 or 2, wherein the coil spring producing 
mechanism includes a cutter for cutting a wire of 
the spring successively formed into a coii form, the 
cutter including a cutting edge and a separation 
pawl for separating a terminal end of an earlier coit *o 
spring from a leading end of the next coil spring 
before the cutter edge goes into action and being 
so structured as to be movable between an operat- 
ing position of the separation pawl and an operating 
position of the cutting edge. 4S 

A cased coil spring producing apparatus according 
to Claim 3, wherein the coil spring producing mech- 
anism is so structured that the coil springs can be 
changed in pitch by a wire guide member being so 
changed in position white a terminal end of an ear- 
lier coil spring is separated from a leading end of 
the next coil spring, 

A cased coil spring producing apparatus according $5 
to Claim 3, wherein the coil spring producing mech- 
anism is so structured that the coil springs can be 
changed in pitch by a wire-pressing pitch tool being 



changed in position while a wire is formed into a coil 
form. 

7. A cased coil spring producing apparatus according 
to Claim 1 or 2 t wherein the compression-and- 
insertion mechanism comprises a compressing 
member for compressing each row of coil springs 
by pressing from above; a driving mechanism for 
driving the compressing member for the pressing of 
the coii springs; and a carrying member for carrying 
tie compressed coii springs to a shoot guide. 

8. A cased coil spring producing apparatus according 
to Claim 1 or 2, wherein the coil spring arraying 
mechanism is composed of the rotating blades hav- 
ing an action to slant the compressed coil springs in 
the sheets by pushing the coil springs at the upper 
portions thereof and an action to lay down the 
slanted coil springs to array the coil springs in order. 

9. A cased coil spring producing apparatus according 
to Claim 1 or 2, wherein the sheet feeding mecha- 
nism is so structured that at a sheet fold-bade por- 
tion at which the sheet fed from a sheet roil is folded 
back or in proximity to the sheet fold-back portion, 
the sheet is folded approximately half of the width of 
the sheet at a first folding portion and further this 
folded part of the sheet is folded at a second folding 
portion at an angle of generally 90 degree with 
respect to the first folding portion so that the folded 
part can be laid over or under the part of the sheet 
folded back at the fold-back portion. 
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(54) Cased coil spring producing apparatus 

(57) A cased coil spring producing apparatus (1) 
comprises a coil spring producing mechanism (3) for 
forming coil springs (2); a conveying mechanism (7) 
including a conveyer (4) for conveying the coil springs 
fed from the coii spring producing mechanism; a hard- 
en ing-and-cooling mechanism (8) for hardening the coil 
springs and cooling them; a sheet feeding mechanism 
(10) lor double folding a sheet (9) and feeding it; a com- 
pression-and-insertion mechanism (11) for compress- 
ing the coil springs and inserting them in the double 
folded sheet; a bonding mechanism (12) for bonding the 
double folded sheet inserting therein the coil spnngs 
together; and a coil spring arraying mechanism (13) for 
changing position of the coil springs inserted in the 
sheet, wherein the conveyer of the conveying mecha- 
nism includes coil spring supporting members (5) 
aligned in two or more rows rising upwardly therefrom, 
and wherein a sorting mechanism (6) is provided for 
sortably distributing the coii springs fed from the coil 
spring producing mechanism to the coil spring support- 
ing members. 
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